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Abstract (Basic) : EP 913508 A2 

NOVELTY - Carbon nanotube device comprises a carbon nanotube bound 
at its root end to a conductive surface and surrounded at its root end 

by a wall. . , 

DETAILED DESCRIPTION - A carbon nanotube device comprises a carbon 
nanotube bounded at one end to a conductive substrate, the root of the 
nanotube where it is bounded to the substrate being surrounded by a 
wall. Preferably the nanotube is grown from a catalyst particle 
deposited on the conductive substrate which is in direct conductive 
contact with the substrate, or forms a tunnel junction with the 
substrate via an insulating layer. Method for forming the device 
comprises: forming carbon nanotube binding sites isolated from each 
other by walls on a conductive substrate; and growing the nanotubes at 
the sites. 

USE - As an electron emitting device (claimed) for a display 
device, CRT etc; or as a quantum effect device, micro-machine, 
bio-device or as an atomic force microscope probe or scanning type 
tunnel microscope pjjjpbe. 

ADVANTAGE - The device has high directivity and provides high 

electron emission. 

DESCRIPTION OF DRAWING (S) - The drawing shows a carbon nanotube 

device of the invention. 
Support substrate (20) 
Conductive surface layer (21) 
Catalytic fine particle (23) 



Page 1 



11-194134 



Carbon nanotube (24) 

Wall surrounding the root of the nanotube (22) 

pp; 30 DwgNo 5A/15 
Technology Focus: 

TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Preferred Carbon Nanotube 
Device: The catalyst particle is a metal/ preferably cobalt, nickel or 
iron of particle size l-100nm preferably 2-50nm, deposited by ac 
electrodeposition . The insulating wall is formed of alumina and 
comprises an anodic oxide film formed from an aluminum thin film formed 
on the substrate. The substrate material includes at least one of 
titanium, zirconium, niobium, tantalum and molybdenum which may form a 
conductive bridge between the. catalyst particle and the conductive 
substrate. The insulating wall may alternatively contain silicon. The 
device comprises multiple nanotubes. Preferred Methods: The nanotube is 
grown from a catalyst particle deposited at the binding site. An Al 
film is deposited on the substrate and anodized and a narrow hole is 
formed in the resulting alumina film, either partially through the film 
or fully through the film to the conductive substrate. A catalyst 
particle is deposited in the hole and the nanotube is grown from the 
catalyst. The substrate is annealed in H2 and/or an inert gas at 
200-1100degreesC for 5-60 minutes prior to deposition of the catalyst 
particle. The substrate may alternatively be formed of low-resistance 
silicon, the narrow hole being formed in the substrate by lithographic 
patterning. The nanotube is grown from methane, ethylene, acetylene, 
carbon monoxide or benzene and hydrogen at a pressure of 500-3000Pa and 
temperature 400-800degreesC . 
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mit ii%%imfSL£ffiifc: ^mzi^^-iay ■ i^tii Nb *^^sjit 5 fli^-f s z t aw* t 
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T#yr*?u-9 v-#yy^bm&ztix^&. 47 

1 0 08 3;] t^^Cl^t^t^lHf^Ot-t: 

40 ^itf^^Xfcx^l^ytJS^^x#A^44*^ 1 ( 
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